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http://dx.doi.org/10.1016/j.kjms.201Abstract Through a review of the literature, a splenic artery aneurysm (SAA) with associated
spontaneous splenorenal shunt (SSRS) was only reported in patients with liver cirrhosis and
portal hypertension. However, a natural course of a SAA with associated SSRS was found in
a non-cirrhotic male patient during an 8-year observational follow-up, and thus reported.
Initially, splenomegaly and thrombocytopenia were noted; SSRS was observed later with
a tortuous dilated splenic artery, and a SAA was then progressively formed and found. The
patient received splenectomy with aneurysm resection and SSRS was preserved. Post-
operative follow-up revealed that the size of the SSRS was reduced. Through the course, no
abnormalities of liver enzymes, portal hypertension, or esophageal-gastric varicose were
found in the patient. No positive association was demonstrated between the formation of SSRS
and the severity of liver cirrhosis in patients, implying some other factors, e.g., vascular endo-
thelial growth factor (VEGF) mentioned in the literature, might be involved.
Copyright ª 2012, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
A splenic artery aneurysm (SAA) is rare, and reports of
association with spontaneous splenorenal shunt (SSRS) areof Surgery, Kaohsiung Medical U
om.tw (C.-G. Ker).
hsiung Medical University. Publish
2.08.009limited in the literature [1,2]. Liver cirrhosis and portal
hypertension are the usual accompanying disorders. We
observed a natural course of a patient without hepatitis,
chronic liver disease, liver cirrhosis and portal hypertension,niversity Hospital, Number 100, Tzyou 1st Road, San-Ming District
ed by Elsevier Taiwan LLC. All rights reserved.
56 J.-S. Chen et al.during 18 years follow-up in our hospital. Mild splenomegaly
and a decreased thrombocyte count were presented early,
and then SSRS developed latterly. Finally, a splenic aneu-
rysm resulted. The SRS runs through a loose connective
tissue membrane of the body and tail of the pancreas, which
is termed the “fusion fascia of Toldt” [3]; the shunt may be
the embryonic vascular remains.Figure 2. Splenic artery aneurysm (SAA) with calcified
atherosclerotic plaque.Case report
A 35-year-old male patient visited our out-patient depart-
ment in June 1994. A medical history was taken where it was
noted that he was not an alcoholic and had no history of
hematologic disorders. Laboratory data and biochemical
studies revealed normal blood pictures and normal liver
enzymes. Hepatitis B surface antigen was negative, but
hepatitis B surface antibody was positive. In January 1998,
virological examination showed a negative result of anti-
HCV. In December 2000, a low thrombocyte count
(10.8  1000/mL) was found. An abdominal sonography
demonstrated a mild splenomegaly. At that time, his hema-
tological studies were still normal. However, a gastro-
endoscopy revealed superficial gastritis and reflux
esophagitis. In January 2006, a follow-up abdominal sonog-
raphy showed a marked dilatation of splenic hilar vessels,
and the patient received anMRI examination of the abdomen
(Fig. 1). A tortuous dilated splenic artery with SSRS was
found. In July 2008, a follow-up MRI revealed a SAA with
calcified atherosclerotic plaques (Fig. 2) and prominent SRS
(Fig. 3). In November 2009, the SAA was found to have
increased and the SRS became fusiform aneurysmal dilata-
tion. A splenectomy was scheduled and performed. Intra-
operation, a grossly normal liver with mild fatty meta-
morphosis was noted, without any increase of collateral
circulation along the esophagus and stomach. At the lower
pole of the spleen, many tortuous and sinuous fusiform
aneurysmal dilatation vessels were observed. The spleen
weighed 269 g and size wasmeasured as 15.8 8.1 3.2 cm.
The aneurysm was measured as 4.0  2.5  2.0 cm. The
splenic vein was drained into the large fusiform aneurysmal
dilation (4.2 cm) of the SSRS, which was located at the main
trunk of the distal splenic vein (Fig. 4). The shunt was
therefore preserved.
Post-operative MRI follow-up in February 2011 revealed
that the size of the SRS had decreased to 1.7 cm (Fig. 5).Figure 1. (A) Spontaneous splenorenal shuDiscussion
SAAs are more common in women than men, and affect
multiparous women during pregnancy. Others are associ-
ated with arterial dysplasia, portal hypertension with
splenomegaly, focal arterial inflammatory process, auto-
immune disorders and unknown etiologies of arterioscle-
rosis. Limited cases were reported in the literature with
SSRS in cases of liver cirrhosis and portal hypertension
[4e13].
Porto-systemic shunts are mostly presented in patients
with liver cirrhosis and portal hypertension, but SSRS is
rare [14e17], it is considered reopened embryonic chan-
nels closed or partially closed in normal hemodynamics. A
study of the anatomy of SSRS revealed that the SRS was
located at and through the adhesion fascia of the
mesentery and the visceral peritoneum; the fusion fascia
of Toldt [18]. Direct spontaneous SRSs are rare; the
spontaneous communications are between the exorenal
circle and the tributary venules of the splenic vein [1]. A
study of SSRSs in liver cirrhosis patients revealed no
association between the severity of liver cirrhosis and the
formation of SSRS, implying that the formation of SSRS
might be attributed to some other factors, including
vascular endothelial growth factor (VEGF) [19]. Contrib-
uting significantly to angiogenesis, it is claimed that VEGFnt; (B) A tortuous dilated splenic artery.
Figure 3. White arrowhead indicates spontaneous sple-
norenal shunt (SSRS) with aneurysmal dilatation.
Figure 5. Post-operative MRI follow-up indicates a reduced
size of spontaneous splenorenal shunt (SSRS).
Natural course of SAA with SSRS 57increases the overall blood flow in splanchnic tissues [20].
In the cases of both cirrhosis and portal hypertension, the
portal blood flow volume and splenic venous flow volume
would both increase. In addition, the splenic venous blood
flow volume of the liver cirrhosis patients would be higher
than the average blood flow volume of normal individuals
[21]. All of these indicate a relationship between the
increase in splenic blood flow volume and the formation of
splenic artery aneurysm. However, not owing to splenic
artery aneurysm, a case of SSRS was found in a non-
cirrhotic patient [22]. Instead, a SSRS was formed with
a SAA and observed in our patient.Figure 4. The large fusiform aneurysmal dilatation of spontane
main trunk of distal splenic vein (SV) at the lower pole of the spleThe spontaneous hepatofugal flow in the portal venous
system of liver cirrhosis patients, after a selective shunting
procedure, was studied and revealed that the hepatopetal
blood flow in the portal trunk was maintained in most cases
of selective distal splenorenal shunting operation [23]. This
is similar to our case, where a SSRS can be sustained under
hepatopetal flow in normal liver and the splenic venous
flow volume would then increase at the junction of the SRSous splenorenal shunt (SSRS) was directly anastomosed to the
en.
58 J.-S. Chen et al.to result in splenomegaly and hypersplenism. The progres-
sive increase of splenic venous blood volume through the
SSRS then further dilated the venous shunting wall, to
eventually create a fugitive form of splenorenal shunting
venous aneurysm near the junction.
Gonzalez et al. reported a case of a SAA which devel-
oped after the creation of selective distal SRS for hepatic
cirrhosis and portal hypertension, implying that the SRS
might be the key factor associated with the formation of
splenic aneurysm [24]. In our case, splenomegaly with
a decreased thrombocyte count were noted initially, then
splenic hilum vascularity increased and the SRS developed
progressively with tortuous dilated splenic artery [25].
Finally, the SAA was formed and found. Furthermore, the
fusiform aneurismal dilatation of the SRS was attributed to
the progressive enlargement of the SAA. Laboratory results
of liver enzymes were normal and our patient did not
develop portal hypertension.
In conclusion, we present a case of a SAA with associated
SSRS in a non-cirrhotic liver for a long term follow-up. The
SRS may be the contributing factor in the formation of the
SAA. The SSRS was mostly reported in patients with liver
cirrhosis. In these patients, an increase of splenic venous
blood flow volume was usually observed but not related to
the severity of liver cirrhosis. Further study of angiogenic
factors is our future goal.References
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